Extra pontine myelinolysis (EPM) is a form of osmotic demyelination syndrome, characterized by the presence of signal alterations in varied sites in the brain other than the pons. When caudate and putamen are involved, it results in a constellation of extra pyramidal signs and symptoms resembling parkinsonism. Here we report a case of this unique syndrome presenting with features of parkinsonism which was successfully treated with dopaminergic drugs.
A 52-year-old gentleman, with a history of hypertension for the last two years on losartanhydrochlorothiazide, presented with a history of slowness of all movements for last three days, including slow gait, mild tremor of both hands, slurred speech, excessive salivation and drooling. He also had difficulty in remembering recent events and a feeling of lack of interest. He was admitted two weeks prior to the onset of symptoms with recurrent vomiting and confusion. Serum Na þ level during that admission was 108 mmol/L (Fig. 1) . The other electrolytes including serum K þ were normal. The patient was treated using IV fluids including 3% saline for symptomatic hyponatremia. Serum Na þ rose to 122 mmol/L on day two, becoming 130 mmol/L by day four. There was no preceding history of encephalitis or prior use of antipsychotic or antiemetic medications or any exposure to toxic substances. On examination, his vitals were stable with no postural drop in blood pressure. He had an expressionless face and reduced blink rate. He was apathetic and bradyphrenic. Speech was hypophonic and saccadic eye movements were slow. Ocular fundi were normal and there were no Keyser Fleischer rings. He had cogwheel rigidity of all limbs and resting tremor of both the hands. Deep tendon reflexes were normal but plantar reflexes were extensor bilaterally. He had a short shuffling gait and moderate bradykinesia. The rest of neurological and system examinations were within normal limits.
Investigations including routine hemogram, blood sugar, calcium, liver, renal function and thyroid function tests were normal. Serum Na þ was 139 mmol/L. Cerebrospinal fluid (CSF) study was unremarkable. Magnetic resonance imaging (MRI) of brain showed signal alteration involving bilateral caudate nuclei and putamen in a symmetric fashion with sparing of globus pallidus ( The pons and the rest of the brain stem and cerebellum did not show any abnormality ( Fig. 2: Panel B) . The characteristic appearance on MRI, on the background history of hyponatremia with subsequent correction preceding the clinical syndrome, was diagnostic of extra pontine myelinolysis (EPM). The patient was started on levodopa/Carbidopa and Ropinirole with which he showed improvement in the period of two weeks. The treatment was continued for six months and in subsequent follow up, he had complete recovery with no residual signs and symptoms of parkinsonism. Follow up MRI could not be taken due to financial constraints of the patient.
DISCUSSION
Osmotic demyelination syndromes (ODS) includes central pontine myelinolysis (CPM) and extra pontine myelinolysis (EPM). Isolated EPM is the least common form of ODS, (1) described in only 22% of myelinolysis syndromes.
(2) One of the precipitating factors for these syndromes is the rapid osmotic shift commonly occurring during correction of sodium abnormality especially in those with severe and prolonged hyponatremia. It can also occur with normal or elevated serum sodium levels, (3) Risk factors for EPM include alcoholism, malnutrition, prolonged diuretic use (as was in this case), immunosuppression, post-liver transplant and post-urological surgery. (1, 4) It typically occurs between 7-14 days after osmotic shift with a characteristic biphasic clinical course. Initially, the patient presents with symptomatic hyponatremia which improves albeit transiently following sodium correction. This is a followed by a second phase characterized by the features of EPM. (5) Extra-pontine myelinolysis may manifest in a number of different ways, mainly presenting as mutism, catatonia, ataxia, movement disorders such as dystonia, tremor and choreoathetosis.
(1) It can also affect emotional and cognitive functions. Radiologically, EPM is characterized by bilaterally symmetrical signal changes of the caudate and putamen with sparing of the globus pallidus. In addition, the corticospinal tract, cerebellum and subcortical white matter may be affected. (1, 4) It is unclear why the lesions are confined to these regions but it is postulated that the maximal admixture of grey-white matter in these regions make them more susceptible to changes in osmolality.
(1) The lesions will appear hypointense on T1 image and hyper intense on T2 image; and are non-contrast enhancing. (6, 7) MRI changes may be delayed and its severity is not prognostic. Microscopically myelin alone is involved with sparing of the axons and without any obvious inflammatory infiltrate. (1, 8) So, in patients with isolated EPM presenting as parkinsonism, prompt improvement is seen, if identified and treated early. The diagnosis should be considered in a patient who has failed to recover as expected, after a severe illness requiring intravenous fluids and subsequently manifesting with movement disorders or parkinsonism, even if imaging studies are unremarkable. It should be remembered that a rise in serum sodium need not be in excess of 10 mmol/L/day for the condition to develop and there may not be a 'safe' limit for the rate of Na þ rise. MRI is the imaging modality of choice. Isolated EPM causing parkinsonism has good prognosis, unlike other forms of ODS. Treatment is mainly supportive. Symptoms of parkinsonism are treated with dopaminergic drugs. (9) Isolated case reports have shown the usefulness of steroids, immunoglobulin and thyrotropin releasing hormone.
(1) Few case reports and animal studies have shown benefit with the reintroduction of hyponatremia. (10) EPM, in contrast to other causes of secondary parkinsonism, responds well to treatment with dopaminergic drugs with only a few cases ending up in progressive parkinsonism. (11) 
CONCLUSION
Osmotic demyelination is not confined to the pons alone and can present with symptoms and signs other than the classic quadriparesis and loss of consciousness. Extra pontine myelinolysis causing acute onset parkinsonism is a rare manifestation of osmotic demyelination syndrome. It occurs due to osmotic changes and can be prevented by slow correction of hyponatremia. EPM presenting as parkinsonism represents a treatable manifestation of osmotic demyelination syndrome. Clinicians should be aware of this unique condition as a reversible cause of parkinsonism.
